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(54) TRANSPARENT CONDUCTIVE LAMINATE AND 
TRANSPARENT TABLET 

(57) Abstract: 

PROBLEM TO BE SOLVED: To make a transparent 
electrode substrate having good slidability and high light 
transmittance by laminating a surface roughening layer on 
the side on which a transparent conductive layer on a 
substrate the surface roughness of which is specified and 
specifying the surface roughness. 

SOLUTION: As for a transparent conductive laminate, in 
the transparent conductive laminate which is formed by 
laminating a transparent conductive layer on one surface 
of a substrate of an organic polymer molding, with regard 
to the surface roughness of the substrate, the average 
roughness of the central surface is made to be less than 
0.003|im. A surface roughening layer is laminated on the 
side on which the transparent conductive layer on the 
substrate is laminated, and as the transparent conductive 
laminate, with regard to the surface roughness of the 
surface on the side on which the transparent conductive 



layer is laminated, the average roughness of the central 
surface is made to be 0.003-0.04u.m. Concerning a 
transparent tablet, in a transparent tablet in which two 
transparent electrode substrates are arranged so that the 
electrode surfaces faces each other, the transparent 
conductive laminate is to be used as one transparent 
electrode substrate. 
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(54) TRANSPARENT CONDUCTIVE LAMINATE AND TRANSPARENT TABLET 
(57)Abstract: 

PROBLEM TO BE SOLVED: To make a transparent electrode substrate having good slidability and high light transmittance by 
laminating a surface roughening layer on the side on which a transparent conductive layer on a substrate the surface roughness 
of which is specified and specifying the surface roughness. 

SOLUTION: As for a transparent conductive laminate, in the transparent conductive laminate which is formed by laminating a 
transparent conductive layer on one surface of a substrate of an organic polymer molding, with regard to the surface roughness 
of the substrate, the average roughness of the central surface is made to be less than 0.003^m. A surface roughening layer is 
laminated on the side on which the transparent conductive layer on the substrate is laminated, and as the transparent conductive 
laminate, with regard to the surface roughness of the surface on the side on which the transparent conductive layer is laminated, 
the average roughness of the central surface is made to be 0.003-0.04^im. Concerning a transparent tablet, in a transparent 
tablet in which two transparent electrode substrates are arranged so that the electrode surfaces faces each other, the trans 
transparent conductive laminate is to be used as one transparent electrode substrate. 



LEGAL STATUS 

[Date of request for examination] 09.08.2001 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



http://wwlJpdljpo.gojp/PAl/result/detail/main/wAAAal9204DA4100245 



9/26/02 



Searching PAJ Page 2 of 2 

Copyright (C); 1998,2000 Japan Patent Office 



http://wwwl .ipdl.jpo.go.jp/PAl/result/detail/main/wAAAal 9204DA4 1 00245 1 6P1 .htm 



9/26/02 



Page 1 of 1 



♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the transparent conductivity layered product which comes to carry out the laminating of the transparent conductive layer on one 
field of the substrate which consists of organic macromolecule molding Surface roughness of a substrate is less than 0.003 micrometers in the 
longitudinal-plane-of-symmetry average of roughness height (SRa). It is the transparent conductivity layered product characterized by the 
surface roughness of the near front face where the laminating of the split-face-ized layer was carried out to the on [ a substrate ] side to which 
the laminating of the transparent conductive layer was carried out at least, and the laminating of the transparent conductive layer was carried 
out at least as a transparent conductivity layered product being 0.003-0.04 micrometers in the longitudinal-plane-of-symmetry average of 
roughness height (SRa). 

[Claim 2] A split-face-ized layer is a transparent conductivity layered product according to claim 1 which is formed in the both sides of a 
substrate and characterized by the surface roughness of the front face of both sides being 0.003-0.04 micrometers in the longitudinal-plane-of- 
symmetry average of roughness height (SRa) as a transparent conductivity layered product. 

[Claim 3] The transparent conductivity layered product according to claim 1 to 2 characterized by distributing the particle which is in the range 
whose first [ an average of] particle size is 3 times [1.1 times to ] the average thickness of a split-face-ized layer at a rate of 0.05 - 0.5% of 
weight ratios in a split-face-ized layer. 

[Claim 4] The transparent conductivity layered product according to claim 1 to 3 characterized by carrying out the laminating of the optical 
interference layer to the substrate side of a transparent conductive layer in contact with a transparent conductive layer. 
[Claim 5] It is the transparent conductivity layered product according to claim 4 which an optical interference layer carries out the laminating 
of the resin bridge formation layer a monostromatic or more than a bilayer, and is characterized by a resin bridge formation layer being what 
consists of mixture chosen from a silicon alkoxide, a titanium alkoxide, a zirconium alkoxide, or these alkoxides. 

[Claim 6] The transparent conductivity layered product according to claim 5 further characterized by the thing in an optical interference layer 
done for the laminating to serve also as a split-face-ized layer at least. 

[Claim 7] The transparent tablet characterized by using a transparent conductivity layered product according to claim 1 to 6 as one [ at least ] 
transparent-electrode substrate in the transparent tablet with which two transparent-electrode substrates face and are arranged in an electrode 
side. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the transparent conductivity layered product which comes to carry out 
the laminating of the transparent conductive layer on one field of the substrate which consists of organic macromolecule molding, and the 
transparent tablet with which it is created using this transparent conductivity layered product. 
[0002] 

[Description of the Prior Art] In recent years, the carried type information machines and equipment carrying the liquid crystal display for 
information displays and the transparent tablet for an information input (called a touch switch, a touch panel, and a flat switch) are beginning to 
be used widely. Two transparent-electrode substrates in which the transparent conductive layer was formed make it face the interval around 
about 10 micrometers, and are constituted, only in the portion which applied external force, two electrodes can contact, and the transparent 
tablet of a resistance film method used as a transparent tablet can operate as a switch, and can perform selection of the menu on a display 
screen, a figure, the input of a handwriting document, etc. [ many ] 

[0003] Conventionally, although the transparent tablet opened the fixed interval on the liquid crystal display and is arranged, it is being begun 
to examine recently the tablet of input display one which are the purposes, such as lightweight-izing, thin-shape-izing, and improvement in 
permeability, parallax reduction, and inserted the tablet between the up polarizing plate of a liquid crystal display, and the liquid crystal cell. 
[0004] 

[Problem(s) to be Solved by the Invention] In this tablet of input display one, since the tablet has structure inserted into two polarizing plates, 
there is the need that the transparent-electrode substrate used for a tablet is the optical isotropy. That is, when the optical isotropy of a 
transparent-electrode substrate is inferior, panel display performance degradation called the fall of the coloring phenomenon by existence of a 
retardation or visibility serves as a technical problem. Especially, since flexibility is required for the transparent-electrode substrate of the upper 
part of a tablet, the organic high polymer film of optical isotropy, such as a polycarbonate and a polyarylate, is used preferably. Moreover, the 
organic high polymer film of glass or the aforementioned optical isotropy, an organic macromolecule sheet, etc. are used for a lower 
transparent-electrode substrate. 

[0005] Here, when the flat nature of the electric conduction side of these transparent-electrode substrates is very high, the technical problem 
which a malfunction, such as an up-and-down transparent-electrode substrate sticking at the time of an input, and being hard coming to 
separate, generates occurs. Moreover, with an electrode side, it is also related with the field of an opposite side, and when surface flat nature is 
very high, in many processes, such as etching at the time of tablet creation, and printing, heat sealing, the technical problem on handling of it 
sticking on the line by which a transparent-electrode substrate is conveyed, and being hard coming to separate occurs. 
[0006] Moreover, generally, when the distance between up-and-down transparent-electrode substrates becomes small in the transparent tablet 
of a resistance film method, the reflected light from both electrode front faces may interfere, a strong optical interference fringe (Newton ring) 
may be generated, and visibility may fall. In order to prevent this optical interference fringe, it is effective to split- face-ize an electrode front 
face to suitable relative roughness, and to make the reflected light into dispersion nature. However, by this method, the technical problem to 
which a light transmittance and visibility fall occurred with the increase in Hayes of an electrode substrate. 

[0007] this invention is tried that these technical problems should be solved, is excellent in slipping nature, and aims at obtaining the 
transparent tablet of low Hayes in high permeability with little generating of a malfunction or an optical interference fringe using this 
transparent-electrode substrate further for the purpose of obtaining the high transparent-electrode substrate of a light transmittance. 
[0008] 

[Means for Solving the Problem] In the transparent conductivity layered product which comes to carry out the laminating of the transparent 
conductive layer on one field of the substrate which the transparent conductivity layered product of this invention becomes from organic 
macromolecule molding Surface roughness of a substrate is less than 0.003 micrometers in the longitudinal-plane-of-symmetry average of 
roughness height (SRa). It is characterized by the surface roughness of the near front face where the laminating of the split-face-ized layer was 
carried out to the on [ a substrate ] side to which the laminating of the transparent conductive layer was carried out at least, and the laminating 
of the transparent conductive layer was carried out at least as a transparent conductivity layered product being 0.003-0.04 micrometers in the 
longitudinal-plane-of-symmetry average of roughness height (SRa). Moreover, the transparent tablet of this invention is characterized by using 
the transparent conductivity layered product of this invention as one [ at least ] transparent-electrode substrate in the transparent tablet with 
which two transparent-electrode substrates face and are arranged in an electrode side. 

[0009] That is, the transparent conductivity layered product of this invention is characterized by the thing on the organic macromolecule 
molding excellent in smooth nature done to an electric conduction side for the laminating of the layer of ****** at least. Although it was 
thought that ****** was generally related to the surface roughness of a base, according to examination of this invention persons, it was 
desirable to the good manifestation of ****** that the surface roughness was 0.003 micrometers or more in the longitudinal-plane-of-symmetry 
average of roughness height (SRa) as a layered product, and it found that slid and a sex generated many low above-mentioned technical 
problems in many cases by less than 0.003 micrometers. Moreover, if the longitudinal-plane-of-symmetry average of roughness height (SRa) 
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* becomes large, the Hayes value will increase. For this reason, in the layered product of this invention, the longitudinal-plane-of-symmetry 
average of roughness height (SRa) needs to be referred to as 0,04 micrometers or less. 

[0010] In addition, the longitudinal-plane-of-symmetry average of roughness height (SRa) is JIS here. B (Ra) is extended to three dimensions 
in center line average coarseness given in 0601, and a definition is given as follows. First, the portion of area Sm is sampled on the longitudinal 
plane of symmetry from a granularity curved surface, and the X-axis and a Y-axis are placed as a rectangular coordinates shaft on the 
longitudinal plane of symmetry of this sampling portion. When the Z-axis is set as the shaft which furthermore intersects perpendicularly with a 
longitudinal plane of symmetry and a granularity curved surface is expressed with z=f (x y), the value SRa (micrometer) calculated in 
following formula (**) is called longitudinal-plane-of-symmetry average of roughness height. In addition, it is Lx-Ly=Sm within the following 
formula (b). 
[0011] 
[Equation 1] 



[0012] For this reason, when amorphia organic macromolecule molding, such as a polycarbonate, a polyarylate, etc. with a filler being added 
[ little ] by the substrate which the longitudinal-plane-of-symmetry average of roughness height becomes from less than 0.003-micrometer 
organic macromolecule molding, for example, the interior, etc. is used for a substrate, the longitudinal-plane-of-symmetry average of roughness 
height (SRa) of the front face as a layered product is set to 0.003-0.04 micrometers by preparing a split-face-ized layer on a substrate. In order 
for this split-face-ized layer to solve the above-mentioned technical problem in this invention, it is required to carry out the laminating of the 
transparent conductive layer to on [ a substrate ] the side by which the laminating was carried out at least. If it furthermore responds to the use 
as a transparent conductivity layered product, a split-face-ized layer is formed in the both sides of a substrate, and it is more desirable that the 
surface roughness of the front face of both sides is 0.003-0.04 micrometers in the longitudinal-plane-of-symmetry average of roughness height 
(SRa) as a transparent conductivity layered product. 

[0013] And a split-face-ized layer can be prepared by performing **** processing, i.e., processing which forms a minute salient by the suitable 
density for a substrate front face. Although the method of specifically coating the paint film which distributed the particle as a filler, the method 
of adding mechanical processing of embossing, sandblasting processing, etc. to a base material, etc. are illustrated, from a viewpoint of the 
simple nature of a process, the method of coating the paint film which distributed the particle as a filler is used preferably. 
[0014] Although it is necessary to suppress the fall of the paint film intensity by having distributed the filler, and elevation of Hayes by light 
scattering to the minimum when coating the paint film which distributed the particle as a filler here according to examination of this invention 
persons ~ the first [ an average of] particle size ~ thickness contrast of a paint film ~ when a small filler is used, it turns out that it will be 
necessary to add many fillers for the manifestation of ******, and bad influences, such as an increase in Hayes and a fall of paint film 
intensity, are seen If this has a small primary particle size of a filler, it will be considered to be for the rate of the filler which is completely 
buried in the interior of a paint film, and does not contribute to split-face-ization at all to increase very much, these things to primary particle 
size - thickness contrast of a paint film ~ although it is desirable to use a large filler, since the inclination for the sticking tendency of a filler to 
fall is seen when the primary particle size of a filler exceeds 3 times of thickness, as for the first [ an average of] particle size of the particle 
used as a filler, it is desirable that it is in the about 1.1 to 3 times as much range as the thickness of a paint film 

[0015] As for the addition of the filler particle to a paint film, it is desirable that it is in 0.05 - 0.5% of range by the weight ratio. Since Hayes 
increases superfluously in not obtaining sufficient ****** when not filling an addition to 0.05%, but exceeding 0.5% conversely, it is not 
desirable. It is desirable to use that to which condensation or sedimentation of a particle cannot take place easily in coating liquid as a particle 
added as such a filler, and a commercial organic silicon particle, a bridge formation acrylic particle, a bridge formation polystyrene particle, 
etc. are specifically used preferably. 

[0016] By the way, the solvent resistance to acid solution, alkaline solution, etc. which are used at the time of etching of a conductive layer of 
having sufficient solvent resistance in the below-mentioned appraisal method etc. is [ these split-face-ized paint films (it is described as a split- 
face-ized layer below) ] more desirable. As a paint film which has such solvent resistance, various resin bridge formation layers, such as a 
radiation-induced crosslinking layer of an acrylic resin, a heat bridge formation layer of a phenoxy system resin, a heat bridge formation layer 
of an epoxy system resin, and a heat bridge formation layer of a silicon alkoxide, are mentioned, for example. Also in these, since the high 
layer of a degree of cross linking is comparatively obtained by irradiation of radiation for a short time, the radiation- induced crosslinking layer 
of an acrylic resin has the feature with few loads to a manufacture process, and is used most preferably. 

[0017] A radiation-induced crosslinking type resin points out the resin with which bridge formation advances by irradiating radiation, such as 
ultraviolet rays and an electron ray, and the acrylic resin which contains the polyfunctional acrylate component which has two or more acryloyl 
machines in unit structure during resin composition is mentioned. For example, trimethylolpropane triacrylate, a trimethylol-propane 
ethyleneoxide denaturation thoria chestnut rate, A trimethylol-propane propylene oxide denaturation thoria chestnut rate, An isocyanuric-acid 
ethyleneoxide denaturation thoria chestnut rate, pentaerythritol tetraacrylate, Dipentaerythritol pentaacrylate, dipentaerythritol hexaacrylate, 
Various acrylate monomers, such as dimethylol tricyclodecane diacrylate, the polyfunctional acrylate oligomer of polyester denaturation or 
urethane denaturation, and epoxy denaturation, etc. are preferably used for this use. Using by several sorts of mixed composition, and carrying 
out proper quantity addition depending on the case, while composing the hydrolyzate of various silicon alkoxides, even if it uses these resins by 
independent composition is also performed preferably. 

[0018] In addition, when constructing a bridge in a resin layer by UV irradiation, proper quantity addition of the well-known optical reaction 
initiator is carried out. as an optical reaction initiator, thioxanthone compounds, such as benzophenone system compound; thioxanthone [, such 
as benzoin system compound; benzophenones, such as acetophenone system compound; benzoins, such as a diethoxy acetophenone, 2-methyl- 
l-{4-(methylthio) phenyl}-2-morpholinopropane, 2-hydroxy-2-methyl-l -phenyl propane-l-ON, and a 1-hydroxy cyclohexyl phenyl ketone, 
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and a benzyl dimethyl ketal, and a benzoylbenzoic acid, ], 2, and 4-dichIoro thioxanthone, etc. 

[0019] Moreover, the layer over which the phenoxy resin and phenoxy ether resin which are shown by the following general formula (1), and 
the phenoxy ester resin were made to construct a bridge thermally with a polyfunctional isocyanate compound as a heat bridge formation layer 
of a phenoxy system resin is mentioned. 
[0020] 
[Formula 1] 



[0021] In that R1-R6 are the same or different hydrogen or the alkyl group of carbon numbers 1-3, and R7, an ether machine, an ester machine, 
and m mean the integer of 0-3, and, as for n, the alkylene machine of carbon numbers 2-5 and X mean the integer of 20-300 here, respectively. 
As for a methyl group, and R3-R6, especially hydrogen and R7 are easy to compound, and the thing of under these circumstances of a 
pentylene machine is [ Rl and R2 ] desirable from the field of productivity. 

[0022] Moreover, the following are illustrated that what is necessary is just the compound which contains two or more isocyanate machines in 
a monad as a polyfunctional isocyanate compound. 2, 6-tolylene diisocyanate, 2, 4-tolylene diisocyanate, A tolylene diisocyanate-trimethylol- 
propane adduct object, the t-cyclohexane -1, 4-diisocyanate, m-phenylene diisocyanate, p-phenylene diisocyanate, Hexamethylene di- 
isocyanate, 1 and 3, 6-hexamethylene tri-isocyanate, Isophorone diisocyanate, 1, 5-naphthalene diisocyanate, Tolidine di-isocyanate, xylylene 
diisocyanate, hydrogenation xylylene diisocyanate, A diphenylmethane -4, 4'-diisocyanate, the hydrogenation diphenylmethane -4, 4'- 
diisocyanate, Lysine diisocyanate, lysine ester tri-isocyanate, triphenylmethane triisocyanate, Tris (isocyanate phenyl) thio phosphate, m- 
tetramethyl xylylene diisocyanate, p-tetramethyl xylylene diisocyanate, 1,6,1 1-undecane-tri-iso-isocyanate, 1, a 8-diisocyanate-4- isocyanate 
methyl octane, bicyclo heptane tri-isocyanate, The poly isocyanates and those mixture, or polyhydric-alcohol adducts, such as 2, 2, 4-trimethyl 
hexamethylene di-isocyanate, 2 and 4, and 4-trimethyl hexamethylene di-isocyanate etc. Also especially in this, a 2, 6-tolylene diisocyanate, 2, 
4-tolylene diisocyanate, and tolylene diisocyanate-trimethylol-propane adduct object and hexamethylene di-isocyanate are desirable from 
versatility and a reactant viewpoint. 

[0023] In addition, it is possible to improve bridge formation speed by carrying out optimum dose addition of the organic tin compounds, such 
as tertiary amines, such as a well-known triethylenediamine, and dibutyltin dilaurate, as a reaction accelerator. 

[0024] Moreover, although various kinds of things can be used as a heat bridge formation layer of an epoxy system resin, the layer over which 
the novolak type epoxy resin shown by the following general formula (2) was made to construct a bridge thermally also in it is desirable. 
[0025] 
[Formula 2] 



[0026] Here, in R8, hydrogen or a methyl group, and R9 show hydrogen or a glycidyl phenyl-ether machine. Moreover, although q shows the 
integer to 1-50, and an actual place and the value of q have a distribution and generally cannot specify it easily, its larger one as the number of 
average is desirable, and further five or more [ 3 or more ] are desirable. 

[0027] What such an epoxy resin is made to construct a bridge over is well-known as a curing agent is applied. For example, curing agents, 
such as an amine system poly AMINO amide system, an acid and an acid anhydride, an imidazole, a mercaptan, and phenol resin, are used. 
Also in these, an acid anhydride and alicycle group amines are used preferably, and are acid anhydrides still more preferably. As an acid 
anhydride, although aliphatic acid anhydrides, such as aromatic acid anhydrides, such as alicycle group acid anhydrides, such as methyl 
hexahydro phthalic anhydride and methyl cyclohexene-dicarboxylic anhydride, and phthalic anhydride, and dodecenyl phthalic anhydride, are 
mentioned, especially methyl hexahydro phthalic anhydride is desirable. In addition, as an alicycle group amine, screw (4-amino-3-methyl 
dicyclohexyl) methane, diamino cyclohexyl methane, an isophorone diamine, etc. are mentioned, and especially screw (4-amino-3-methyl 
dicyclohexyl) methane is desirable. 
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[0028] Here, when an acid anhydride is used as a curing agent, you may add the reaction accelerator which promotes the hardening reaction of 
epoxy and an acid anhydride. As a reaction accelerator, curing catalysts, such as a benzo monomethylamine, 2 and 4, 6-tris (dimethyl 
aminomethyl) phenol, a pyridine, 1, the second with well-known 8-diazabicyclo (5, 4, 0) undecene-1 grade, tertiary amines, and imidazole 
derivatives, are mentioned. 

[0029] Moreover, the thing which it was desirable having mixed two or more sorts of silicon alkoxides of 3-4******** still more preferably 
two to 4 functionality as a heat bridge formation layer of a silicon alkoxide, and having used, performed dehydration condensation for these in 
the hydrolysis row beforehand moderately in a solution, and was made to oligomerize moderately is also used preferably. 
[0030] As an example of an usable silicon alkoxide, a tetramethoxy silane, a tetrapod ethoxy silane, methyl trimetoxysilane, methyl 
triethoxysilane, dimethyl dimethoxysilane, gamma-glycidoxypropyltrimetoxysilane, beta-(3, 4 epoxycyclohexyl) ethyl trimethoxysilane, 
vinyltrimetoxysilane, N-beta (aminoethyl) gamma-aminopropyl trimethoxysilane, N-beta (aminoethyl) gamma-aminopropyl methyl 
dimethoxysilane, gamma-aminopropyl triethoxysilane, etc. are illustrated, for example. 

[0031] The layer by these silicon alkoxides can raise a degree of cross linking more by irradiating activity beams of light, such as ultraviolet 
rays, at a paint film if needed, although bridge formation advances thermally. 

[0032] Moreover, a filler etc. is dissolved in the precursor constituent row of the aforementioned resin bridge formation object at various 
organic solvents, and a layer is made to construct a bridge by irradiation, heat-treatment, etc. of radiation after coating on the body-ed in 
coating of these resin bridge formation layer using the coating liquid which adjusted concentration and viscosity. As a coating method, the 
various coating methods, such as the microphone log RABIYA coat method, the die coat method, the reverse roll coat method, the curtain coat 
method, and the spin coat method, are used. 

[0033] As for the substrate which consists of organic macromolecule molding used by this invention, a thing 0.003 micrometers or less is used 
for surface roughness by the longitudinal-plane-of-symmetry average of roughness height as mentioned above. In using the transparent 
conductivity layered product of this invention as an up electrode substrate of a transparent tablet about the thickness of molding That it is in the 
range of 50-400 micrometers moreover, the thing which it is in the range of 50-1000 micrometers in using as a lower electrode substrate It is 
desirable from a viewpoint of the operating characteristic of a transparent tablet, insincere nature, and lightweight nature, and also it is desirable 
about the retardation of molding that it is 20nm or less from a viewpoint of the optical isotropy. A retardation is product **nd of difference **n 
of the refractive index of a birefringence, and Thickness d, and measured value with a wavelength [ using the rate measuring device of a multi- 
wavelength birefringence by Japanese duty light incorporated company (tradename "M-150") ] of 590nm is made to represent it here. 
[0034] As organic macromolecule molding of these optical isotropy, although molding, such as a polycarbonate, a polyarylate, a polyether 
sulfone, and a triacetyl cellulose, is illustrated, a polycarbonate and a polyarylate are more preferably mentioned from viewpoints, such as a 
moldability, and a manufacturing cost, thermal stability, for example. Although methods, such as a melting extrusion process well-known as 
the forming method of a Plastic solid, and the solution casting method, an injection molding method, are illustrated, it is desirable to fabricate 
especially from a viewpoint which obtains the outstanding optical isotropy using the solution casting method. 

[0035] Moreover, the layer which consists of a well-known thing (Sn02), for example, a stannic-acid ghost, and/or an indium oxide (In 203) as 
as a transparent conductive layer used in this invention, especially ITO which is both compound are used preferably. Moreover, when the 
power consumption of a tablet needs to be reduced, it is desirable to use the comparatively big transparent conductive layer of specific 
resistance, and the transparent conductive layer by which minute amount addition of the metallic oxide chosen as ITO from Si02, Ti02, 
aluminum 203, and Zr02, MgO and ZnO was carried out is used preferably. 

[0036] As for the thickness of such a transparent conductive layer, it is desirable from a viewpoint of the stability of resistance or resistance 
with the passage of time, and transparency that it is in the range of 10-50nm. Or the laminating of these transparent conductive layers can be 
carried out again using the well-known gaseous-phase depositing methods, such as the sputtering method, the ion plating method, a vacuum 
deposition method, and C VD. The sputtering method from a field the thickness homogeneous in the cross direction and the length direction and 
composition homogeneous is desirable especially. 

[0037] Now, in this invention, when an optical interference layer carries out a laminating as a ground of a transparent conductive layer, it is 
possible to reduce reflection of an electric conduction side and to raise the light transmittance of a layered product. An optical interference 
layer is a layer constituted by carrying out the laminating of the thin film from which a refractive index with the adjoining layer differs a 
monostromatic or more than a bilayer here, and as a result of the reflected light from a field side carrying out a mutual interference, it is defined 
as the layer which the thickness and the refractive index of each class are set up and becomes so that the reflection factor of a transparent 
conductive-layer front face, especially the reflection factor in the wavelength of 450-600nm may be reduced effectively. 
[0038] Although that in which the refractive index prepared 1.5 or less layer of a low refractive index by the monolayer, the thing to which the 
refractive index carried out [ the refractive index ] the laminating of the 1.5 or less layer of a low refractive index to 1.6 or more layers of a 
high refractive index from the substrate side are preferably used as such an optical interference layer, it is also possible to also use the thing of 
the laminating composition of three or more layers if needed. 

[0039] These layers can be created by the wet coating methods, such as various kinds of vacuum film production processes, such as the 
sputtering method, a vacuum deposition, the ion plating method, and CVD, and roll coating, a curtain coat, a spin coat, and those combined 
use. 

[0040] The various inorganic-dielectric layers specifically created using the vacuum film production process, It LiF(s). for example, MgF, 
Si02, CaF2, NaF, and Na3AlF6 -- aluminum 203, CeF3, LaF3, NdF3, Ti02, MgO, PbF3, Th02, Zr02, ZnS, The layer which consists of 
Sn02, In 203, Sb203, Ce02 and Nd 203, Ln203 grades, and those mixture is illustrated. Furthermore, the resin bridge formation layer 
created using the wet coating method, For example, the simple substances or those mixture of a metal alkoxide, such as silicon, titanium, a 
zirconium, tin, a tantalum, and an indium The resin bridge formation layer which comes to carry out dehydration condensation, the resin bridge 
formation layer by which the particle of various metallic oxides with a particle size of dozens of nm or less was distributed are illustrated by the 
hydrolysis row. 

[0041] It is [ among these ] desirable to use the optical interference layer by the resin bridge formation layer by the aforementioned wet coating 
method from a viewpoint of a manufacturing cost, and it is still more desirable also in the resin bridge formation layer by wet coating to use the 
bridge formation layer of the alkoxide of silicon for titanium and a zirconium row from a viewpoint of the mechanical strength of a layer, 
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adhesion, and stability. Here, the bridge formation layer of the alkoxide of titanium and a zirconium mainly functions as a layer of a high 
refractive index in an optical interference layer, and the bridge formation layer of a silicon alkoxide mainly functions as a layer of a low 
refractive index in an optical interference layer. 

[0042] As a titanium alkoxide, titanium tetrapod isopropoxide, TETORA n-propyl ortho titanate, titanium TETORA n-butoxide, tetrakis (2- 
ethylhexyloxy) titanate, etc. are illustrated, for example, and zirconium tetrapod isopropoxide, zirconium TETORA n-butoxide, etc. are 
illustrated as a zirconium alkoxide, for example. 

[0043] As a silicon alkoxide, a tetramethoxy silane, a tetrapod ethoxy silane, methyl trimetoxysilane, methyl triethoxysilane, dimethyl 
dimethoxysilane, gamma-glycidoxypropyltrimetoxysilane, beta-(3, 4 epoxycyclohexyl) ethyl trimethoxysilane, vinyltrimetoxysilane, N-beta 
(aminoethyl) gamma-aminopropyl trimethoxysilane, N-beta (aminoethyl) gamma-aminopropyl methyl dimethoxysilane, gamma-aminopropyl 
triethoxysilane, etc. are illustrated, for example. 

[0044] As for these silicon alkoxides, it is desirable to mix and use two or more kinds from viewpoints, such as a mechanical strength of a 
layer, and adhesion, solvent resistance, and it is desirable that the silicon alkoxide which is the range of 0.5 - 40% of weight ratios, and has an 
amino group in a molecule during total composition of a silicon alkoxide from a viewpoint of solvent resistance especially contains. 
[0045] Although these metal alkoxides perform hydrolysis and dehydration condensation beforehand, oligomerize them moderately and may be 
used even if it uses them by the monomer, they carry out coating of the coating liquid which dissolved in the suitable organic solvent and was 
usually diluted on a substrate. Hydrolysis advances with the moisture in air etc., then, as for the paint film formed on the substrate, bridge 
formation advances according to dehydration condensation. 

[0046] Generally, suitable heat-treatment is required for promotion of bridge formation, and it is desirable to perform heat treatment for several 
minutes or more at the temperature of 100 degrees C or more in the process of wet coating. Moreover, cross-linking can be raised more by 
irradiating activity beams of light, such as ultraviolet rays, in parallel to the aforementioned heat treatment at a paint film depending on the 
case. 

[0047] As a dilution solvent, although the solvent of an alcoholic system and a hydrocarbon system, for example, ethanol, isopropyl alcohol, a 
butanol, l-methoxy-2-propanol, a hexane, a cyclohexane, a ligroin, etc. are suitable, polar solvents, such as a xylene, toluene, a cyclohexanone, 
a methyl isobutyl ketone, and an isobutyl acetate, are also usable. These things can be used as independent or two or more sorts of partially 
aromatic solvents. 

[0048] Thus, when the laminating of the optical interference layer is carried out to a substrate side in contact with a transparent conductive 
layer, compared with the case where the laminating of the optical interference layer is not carried out, the light transmittance of a transparent 
conductivity layered product improves several% or more. And when it uses as an electrode substrate of the upper and lower sides of this 
transparent conductivity layered product of a transparent tablet, while improving, it turns out [ which is the light transmittance of a tablet ] that 
generating of the optical interference fringe (Newton ring) of a tablet is reduced. This is presumed to be what is depended on multiplication 
with the reduction effect of the optical interference intensity by the rate of a light reflex on the up-and-down front face of an electrode having 
fallen, and the scattering effect of the reflected light by irregularity with the detailed split-face- ized layer of this invention. Here, since the 
grade of split-face-izing on the front face of an electrode in this invention is very small compared with the conventional method of having used 
only the scattering effect of the reflected light by split-face-izing, the increase in Hayes accompanying split-face-izing is suppressed, and the 
high transparent tablet of visibility can be obtained. 

[0049] By the way, in this invention, although the composition which carried out the laminating of the optical interference layer is generally 
used between a split- face-ized layer and a transparent conductive layer after preparing a split-face-ized layer suitable on organic 
macromolecule molding, when using the various resin bridge formation layers which made the start the bridge formation layer of the above- 
mentioned metal alkoxide etc. as an optical interference layer, an optical interference layer is able to serve as a split-face-ized layer. That is, 
when the split-face-ized layer which distributed the particle in the range whose first [ an average of] particle size is 1.1 to 3 times the layer 
thickness is used at a rate of 0.05 - 0.5% of weight ratios into at least the above-mentioned resin bridge formation layer as a monostromatic of 
an optical interference layer, the purpose of this invention can be attained in simpler lamination. 

[0050] And in the example and the example of comparison which are shown below, evaluation of various properties was performed in the 
following way. 

[0051] Organic-solvent [-proof] nature: Several drops of toluene (Wako Pure Chem industrial company make, best) represented as a solvent of 
the silver paste with which printing is performed on a transparent conductive layer at the time of tablet creation was dropped at the sample side, 
and appearance change of nebula of the front face after neglect, swelling, the dissolution, etc. was visually observed for 3 minutes at 25 degrees 
C, and when change was not checked, it judged with having organic-solvent-proof nature. 

[0052] Alkali-proof aqueous fluidity: Several drops of 3.5wt(s)% sodium -hydroxide solution used for the resist dissolution at the time of 
patterning of a transparent conductive layer was dropped at the sample side, and appearance change of nebula of the front face after neglect, 
swelling, the dissolution, etc. was visually observed for 3 minutes at 25 degrees C, and when change was not checked, it judged with having 
alkali-proof aqueous fluidity. 

[0053] Acid-proof aqueous fluidity: Several drops of etching reagents (what mixed 35wt% ferric chloride solution, a 35wt% hydrochloric acid, 
and water at a rate of 1 : 1 : 1 0) used for patterning of a transparent conductive layer were dropped at the sample side, and appearance change of 
nebula of the front face after neglect, swelling, the dissolution, etc. was visually observed for 3 minutes at 25 degrees C, and when change was 
not checked, it judged with having acid-proof aqueous fluidity. 

[0054] A light transmission and the Hayes value: It measured using the measuring instrument (tradename "COH-300A") by the Japanese **** 
industrial company. 

[0055] Longitudinal-plane-of-symmetry average of roughness height (SRa): It measured using the three-dimensions surface roughness 
measuring instrument (tradename "surfboard coder SE-30KS") by the Kosaka lab company on the conditions of measurement width of face of 
200 micrometers, and 1mm of measurement length. 
[0056] 

[Example 1] The polycarbonate film the thickness of 98 micrometers and whose longitudinal-plane-of-symmetry average of roughness height 
(SRa) are 0.0012 micrometers and 7**2nm of retardations was obtained by the solution casting method using the polycarbonate resin of the 
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average molecular weight 37,000 which a bisphenol component becomes only from bisphenol A, 

[0057] As coating liquid for forming a split-face-ized layer, the liquid which mixed the trimethylol-propane ethyleneoxide denaturation acrylate 
(tradename by Toagosei chemistry company "ARONIKKUSU M-350") 100 weight section, the optical initiator 1 -hydroxy cyclohexyl phenyl- 
ketone (tradename made from Ciba-Geigy "IRUGAKYUA 1 84") 7 weight section, the silicon resin particle (Toshiba Silicone tradename "toss 
pearl 145") 0.1 weight section of 4.5 micrometers of mean particle diameters, and the l-methoxy-2-propanol 200 weight section was used. 
[0058] After drying this coating liquid at 60 degrees C after roll coating on the above-mentioned polycarbonate film for 1 minute, the high 
pressure mercury vapor lamp of 120 W/cm2 was used, and it hardened on condition that addition quantity of light about 800 mJ/cm2, and the 
split-face-ized layer which is about 3.5 micrometers was formed, and thickness continued and formed the same split-face-ized layer also as the 
opposite side of a film. 

[0059] To the field in which this split-face-ized layer was formed, change of a place and appearance which performed the various 
aforementioned resistance to solvents tests was not seen, but was excellent in solvent resistance. 

[0060] Next, the indium-stannic-acid ghost layer was formed by the sputtering method on the split-face-ized layer of one side, and the 
transparent conductivity film was produced. Pack density used [ an indium and tin ] 90% of indium-tin target for the sputtering target by 
composition of the weight ratio 9:1. After setting a film in a sputtering system, it exhausted to the pressure of 1.3mPa, subsequently the mixed 
gas of the volume ratio 98.5:1.5 of Ar and 02 was introduced, and the ambient-pressure force was set to 0.27Pa. And 50 degrees C and 
injection power flux density performed DC sputtering for film temperature on condition that 1 W/cm2, and the laminating of the transparent 
conductive layer was carried out. The thickness of this transparent conductive layer was about 19nm, and surface electrical resistance was 
about 280ohm/**. 

[0061] And the longitudinal-plane-of-symmetry average of roughness height (SRa) on the front face of a conductive layer of the transparent 
conductivity film which carried out in this way and was created was [ the light transmission of 0.0043 micrometers and Hayes ] 87.4% 0.8% in 
the 0.0045-micrometer and non-conducting current field side. Moreover, it excelled in slipping nature, without it seeming that they are stuck to 
a glass front face and it stops having left them even when the field where the laminating of the conductive layer was carried out, and the film 
plane (it is described as the field non-conducting current below) of an opposite side are placed on a glass plate with a flat front face etc. 
[0062] Furthermore, the transparent tablet of an analog formula was produced by the well-known method, using the transparent conductivity 
film which carried out in this way and was produced as an electrode substrate of the upper part and the lower part. The place which performed 
the input examination using the input pen made from plastics, and a malfunction which up-and-down electrode sides stop sticking and leaving 
were not seen at all to this tablet. 
[0063] 

[Example 2] On one side of the split-face-ized layer which carried out the laminating to both sides of a film in the example 1, roll coating of the 
tetrabutoxy titanate (tradename by Nippon Soda Co., Ltd. "B-4") was carried out using the coating liquid diluted with the mixed solvent of a 
ligroin (the grades by the Wako Pure Chem industrial company are first class goods), and a butanol (the grade by the Wako Pure Chem 
industrial company is a best article), it heat-treated for 2 minutes at 130 degrees C, and about 70nm of thickness, and the refractive-index about 
1.82 layer were 

[0064] Furthermore, roll coating was carried out using the coating liquid which consists of the following composition on this layer, it heat- 
treated for 2 minutes at 130 degrees C, and about 45nm of thickness, and the refractive- index about 1.45 layer were formed. That is, gamma- 
glycidoxypropyltrimetoxysilane (tradename by the Shin-etsu chemistry company "KBM403") and methyl trimetoxysilane (tradename by the 
Shin-etsu chemistry company "KBM13") were mixed by the mole ratio of 1:1, and the aforementioned silane was hydro lyzed by the well- 
known method by acetic-acid solution (PH3.0). In this way, to the hydro lyzate of the obtained silane, N-beta (aminoethyl) gamma-aminopropyl 
trimethoxysilane (tradename by the Shin-etsu chemistry company "KBM603") was added at a rate of the weight ratio 20:1 of a solid content, 
and it diluted with the mixed solvent of isopropyl alcohol (the grade by the Wako Pure Chem industrial company is a best article), and n- 
butanol (the grade by the Wako Pure Chem industrial company is a best article) further, and considered as the coating liquid for these 
stratification. 

[0065] To the field which carried out the laminating of the aforementioned bilayer, change of a place and appearance which performed the 
resistance to solvents test was not seen, but was excellent in solvent resistance. 

[0066] Furthermore, about 19nm of thickness and the indium-stannic-acid ghost layer of about 280ohms of surface electrical resistance and ** 
were formed completely like the example 1 on this field, and the transparent conductivity film was produced. Thus, the longitudinal-plane-of- 
symmetry average of roughness height (SRa) on the front face of a conductive layer of the created transparent conductivity film was [ the light 
transmission of 0.004 lnm and Hayes ] 92.4% 0.8%. 

[0067] Next, the transparent tablet of an analog formula was produced like the example 1, using this transparent conductivity film as an 
electrode substrate of the upper part and the lower part. A malfunction which the electrode side of the upper and lower sides at the time of an 
input sticks this tablet, and it stops leaving was not seen, and most of the place and the optical interference fringe (Newton ring) which 
observed this tablet under the three more wave fluorescent lamp was not observed. 
[0068] 

[Example 3] The tetrabutoxy titanate (tradename by Nippon Soda Co., Ltd. "B-4") 100 weight section is received on the polycarbonate film of 
an example 1. 0.45 weight section mixture of the silicon oxide particle with a particle size [ first / an average of] of 120nm is carried out. 
Furthermore, roll coating of this was carried out using the coating liquid diluted with the mixed solvent of a ligroin (the grades by the Wako 
Pure Chem industrial company are first class goods), and a butanol (the grade by the Wako Pure Chem industrial company is a best article), it 
heat-treated for 5 minutes at 130 degrees C, and about 64nm of thickness, and the refractive-index about 1.87 layer were formed. 
[0069] Furthermore, roll coating was carried out using the coating liquid which consists of the following composition on this layer, it heat- 
treated for 7 minutes at 130 degrees C, and about 50nm of thickness, and the refractive-index about 1.45 layer were formed. That is, gamma- 
glycidoxypropyltrimetoxysilane (tradename by the Shin-etsu chemistry company "KBM403") and methyl trimetoxysilane (tradename by the 
Shin-etsu chemistry company "KBM13") were mixed by the mole ratio of 1:1, and the aforementioned silane was hydrolyzed by the well- 
known method by acetic-acid solution (PH 3.0 [ about ]). In this way, to the hydrolyzate of the obtained silane, N-beta (aminoethyl) gamma- 
aminopropyl trimethoxysilane (tradename by the Shin-etsu chemistry company "KBM603") was added at a rate of the weight ratio 20:1 of a 
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* solid content, and it diluted with the mixed solvent of isopropyl alcohol (the grade by the Wako Pure Chem industrial company is a best 
article), and n-butanol (the grade by the Wako Pure Chem industrial company is a best article) further, and considered as the coating liquid for 
these stratification. 

[0070] Here, to the field which carried out the laminating of the aforementioned bilayer, change of a place and appearance which performed the 
resistance to solvents test was not seen, but was excellent in solvent resistance. 

[0071] Then, about 19nm of thickness and the indium-stannic-acid ghost layer of about 280ohms of surface electrical resistance and ** were 
formed completely like the example 1 on this field, and the transparent conductivity film was produced. Thus, the longitudinal-plane-of- 
symmetry average of roughness height (SRa) on the front face of a conductive layer of the created transparent conductivity film was [ the light 
transmission of 0.0061nm and Hayes ] 91.4% 0.7%. 

[0072] Next, the transparent tablet of an analog formula was produced like the example 1, using this transparent conductivity film as an 
electrode substrate of the upper part and the lower part. A malfunction which the electrode side of the upper and lower sides at the time of an 
input sticks this tablet, and it stops leaving was not seen, and most of the place and the optical interference fringe (Newton ring) which 
observed this tablet under the three more wave fluorescent lamp was not observed. 
[0073] 

[The example 1 of comparison] The transparent conductivity film was created completely like the example 1 except having not mixed a silicon 
resin particle in the coating liquid used in the example 1 for formation of a split-face-ized layer. Thus, for the 0.0018-micrometer and non- 
conducting current field side, the longitudinal-plane-of-symmetry average of roughness height (SRa) on the front face of a conductive layer of 
the created transparent conductivity film was [ the light transmission of 0.002 micrometers and Hayes ] 87.8% 0.3%. The phenomena in which 
the place and film which were placed on the flat glass plate stuck the field of this transparent conductivity film non-conducting current to a 
glass side, and stopped leaving it occurred frequently. 

[0074] Moreover, using this transparent conductivity film, the transparent tablet of an analog formula was produced like the example 1, and the 
place which performed the input examination, and malfunctions which an up-and-down electrode substrate stops sticking and leaving occurred 
frequently, and generating of an optical interference fringe (Newton ring) was observed clearly. 
[0075] 

[The example 2 of comparison] As coating liquid for forming a split-face-ized layer, the trimethylol-propane ethyleneoxide denaturation 
acrylate (tradename by Toagosei chemistry company "ARONIKKUSU M-350") 100 weight section, The optical initiator 1 -hydroxy cyclohexyl 
phenyl-ketone (tradename made from Ciba-Geigy "IRUGAKYUA 184") 7 weight section, The coating liquid which mixed the silica 0.5 weight 
section and the l-methoxy-2-propanol 130 weight section whose first [ an average of] particle size is about lOOnm was used, and also the 
transparent conductivity film was created completely like the example 1. 

[0076] Thus, the longitudinal-plane-of-symmetry average of roughness height (SRa) of the field non-conducting current was 0.0023 
micrometers at the electric conduction side row of the created transparent conductivity film, Hayes was 0.5% and the light transmission was 
87.6%. When the field of this transparent conductivity film non-conducting current was placed on a flat glass plate etc., the phenomena which 
stick to a glass front face and stop separating occurred frequently. 

[0077] Moreover, using this transparent conductivity film, the transparent tablet of an analog formula was produced like the example 1, and the 
place which performed the input examination, and the malfunctions which an up-and-down electrode substrate stops sticking and leaving 
occurred frequently. 
[0078] 

[The example 3 of comparison] As coating liquid for forming a split-face-ized layer, the trimethylol-propane ethyleneoxide denaturation 
acrylate (tradename by Toagosei chemistry company "ARONIKKUSU M-350") 100 weight section, The optical initiator 1 -hydroxy cyclohexyl 
phenyl-ketone (tradename made from Ciba-Geigy "IRUGAKYUA 184") 7 weight section, The coating liquid which mixed the silica 3 weight 
section and the l-methoxy-2-propanol 130 weight section whose first [ an average of] particle size is about lOOnm was used, and also the 
transparent conductivity film was created completely like the example 1 . 

[0079] Thus, the longitudinal-plane-of-symmetry average of roughness height (SRa) of the field non-conducting current was 0.027 micrometers 
at the electric conduction side row of the created transparent conductivity film. It excelled in slipping nature, without it seeming that it sticks to 
a glass front face and stops having separated even when the field of this transparent conductivity film non-conducting current is placed on a flat 
glass plate etc. Moreover, using this transparent conductivity film, the transparent tablet of an analog formula was produced like the example 1, 
and the place which performed the input examination, and a malfunction which an up-and-down electrode substrate stops sticking and leaving 
were not generated. 

[0080] However, Hayes of this transparent conductivity film was 4.1%, its Hayes was high compared with the example 1, and the visibility of a 

tablet fell. 

[0081] 

[Effect of the Invention] It excels in the slipping nature of an electric conduction side and the field non-conducting current, and Hayes has the 
low feature, and the transparent conductivity layered product of this invention can obtain a very high light transmittance by reducing surface 
reflection of an electric conduction side. And when it uses as an electrode substrate of the upper and lower sides of this transparent conductivity 
layered product of a transparent tablet, there is little generating of a malfunction or an optical interference fringe, and it can obtain the 
transparent tablet excellent in visibility. 



[Translation done.] 
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